Revisiting bone targeting potential of novel hydroxyapatite based surface modified PLGA nanoparticles of risedronate: Pharmacokinetic and biochemical assessment.
Hydroxyapatite based biodegradable mPEG-PLGA nanoparticles of risedronate (mPEG-PLGA-RIS-HA) were prepared by water miscible dialysis method for synergistic treatment of osteoporosis. The bone targeting potential of prepared nanoparticles was evaluated by performing the cell viability study and protein estimation in pre-osteoblast cell line (MC3T3E1). Biochemical and in-vivo pharmacokinetic studies on osteoporotic rat model treated with different formulations were performed. Under the biochemical study ALP, TRAP, HxP and Calcium levels were determined. Osteoporotic model treated with prepared nanoparticles indicated significant effect on bone. Pharmacokinetic studies revealed 6-fold and 4-fold increase in the relative bioavailability after intravenous and oral administration of nanoparticles respectively as compared to marketed formulation confirming better effective drug transport. Biochemical investigations also showed a significant change in biomarker level which ultimately lead to bone formation/resorption. A stability analysis has also been carried out according to ICH guidelines (Q1AR2) and shelf life was found to be 1year and 4 months for the prepared formulation. Thus the results of present studies indicated that mPEG-PLGA-RIS-HA NPs has a great potential for sustained delivery of RIS for the treatment and prevention of osteoporosis and to minimize the adverse effects of RIS typically induced by its oral administration.